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10/31/91;  $42,500  (TDC). 


NOOO 1 4-9 1  -J- 1303 


PART  II. 

a.  Principle  Investigators: 

Robert  H.  Grubbs 
Dennis  A.  Dougherty 

b.  Telephone  numbers: 

(818)  356-6003 
(828)  356-6089 

c.  Cognizant  ONR  Scientific  Officer: 

Kenneth  J.  Wynne 

d.  Brief  description  of  project: 

Unsaturated  polymeric  materials  with  interesting  electronic,  optical 
and  magnetic  properties  are  being  prepared.  The  major  route  to  these 
materials  is  through  the  Ring  Opening  Polymerization  (ROMP)  of  highly 
unsaturated  monomers.  The  ROMP  of  substituted  cyclooctatetraene  and 
methylenecydobutenes  has  been  the  major  route  to  such  materials.  Materials 
with  tailored  electronic  and  physical  properties  have  resulted  from  these 
studies.  A  recent  development  has  been  the  synthesis  of  a  precursor  polymer 
fcr  a  potential  organic  ferromagnetic. 

e.  Significant  results: 

Progress  has  been  made  in  a  number  of  different  areas  of  synthesis  of 
conjugated  polymers.  Particular  emphasis  has  been  placed  on  determining 
the  conformation  of  polyacetylenes  in  solution  and  the  factors  that  control 
solubility  and  conjugation  length.  The  most  subtle  probe  used  was  a  chiral 
side  group  that  produces  a  chiral  conjugated  backbone.  The  cis  to  trans 
isomerization  of  soluble  polyacetylenes  has  been  investigated  in  detail  and 
the  activation  energies  for  the  process  has  been  accurately  determined.  To 
force  a  cis  double  bond  in  the  polymer,  benzocyclooctatetraene  has  been 
prepared  and  polymerized.  This  material  which  is  presently  under  study  will 
simplify  the  analysis  or  cis  polyacetylenes.  Studies  of  the  electrochemistry  on 
the  soluble  polymers  is  well  underway  and  the  apparent  band  gap  is  being 
determined  as  a  function  of  the  steric  and  electronic  effects  of  the  substituents. 
Difunctional  cyclooctatetraenes  have  been  prepared  and  are  being 
polymerized  to  determine  the  effect  of  substituent  density  on  the  properties  of 
the  resulting  polyacetylenes.  As  part  of  the  program  in  the  synthesis  of 
organic  ferromagnetic  materials,  methylene  cyclobutenes  have  been  prepared 
and  polymerized.  Of  particular  importance  to  this  and  other  polymerization 
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procedures,  the  monomer  can  be  generated  in  the  presence  of  the  active 
catalyst.  This  observation  eliminates  the  preparation  and  purification  of 
reactive  monomers. 


Ph 


Ph 


Cl 


Ph  Ph  Ph  Ph  Ph  Ph 


Also  in  connection  with  the  pursuit  of  organic  ferromagnetic  materials,  the 
first  prototype  of  a  "polaronic  ferromagnet"  has  been  prepared,  and  initial 
findings  have  appeared  in  print.  The  structure  is  based  on  poly(meta- 
phenylene)octatetraene  (PMPOT),  which,  on  doping,  produces  room- 
temperature  stable,  paramagnetic  centers  that  display  ferromagnetic  coupling 
along  the  polymer  backbone. 
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f-  Brief  Summary: 


During  the  next  year  the  projects  that  have  been  initiated  as  described 
above  on  cis  constrained  polyacetylenes  will  be  completed  and  a  family  of 
polyacetylenes  that  contain  electron  donating  groups  will  be  examined  to 
determine  electronic  effects  on  band  gaps  in  these  materials.  The  studies  of 
the  methylene  cyclobutene  polymers  will  focus  on  the  removal  of  a  hydrogen 
atom  from  the  backbone  to  introduce  spin  along  the  polymer  chain. 
Functionalized  aromatics  are  being  introduced  that  will  result  in  easier 
oxidation  of  the  chain  and  will  stabilize  the  resulting  radicals.  New 
derivatives  of  PMPOT  are  being  prepared,  with  the  aim  of  replacing  the 
tetraene  unit  with  structures  that  produce  even  more  stable  radicals  on 
doping.  This  will  allow  electrochemical  doping  of  the  polymer. 
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g.  Graduate  Students: 

Christopher  Gorman 
Michael  Rock 
Brenda  Fiala 


